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(54) FORMING METHOD OF RESIST PATTERN EXCELLENT IN HEAT RESISTANCE AND 
POSITIVE RESIST COMPOSITION USED FOR THAT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the heat resistance of a positive resist pattern formed out 
of a positive resist compsn. containing an alkali-soluble novolac resin and a quinone diazide-based 

radiation-sensitive component. 

SOLUTION: A resist pattern having excellent heat resistance is formed by applying the positive 
resist compsn. on a substrate to form a resist film, exposing for pattering, developing with an alkali 
developer and hardening. The positive resist compsn. used contains an alkali-soluble novolac resin, 
a quinone diazide-based radiation-sensitive agent and an activating agent having no sensitivity to 
the wavelength of the exposure light for patterning but producing an acid or radical in the 
succeeding process. In the hardening process, an acid or radical is produced from the activating 
agent. It is more advantageous if the resist compsn. used contains a crosslinking agent. The 
positive resist compsn. containing the novolac resin, radiation-sensitive agent, activating agent and 
crosslinking agent above described is also provided. 
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[0 0 5 6] 

(a) 
(b) 



HOCH2 
HO-^-CH3 
HOCH2 
HOCH2 
HO"<^C(CH3)3 
HOCH2 



CH3OCH2. ,A^,.CH20CH3 
I 

C2H5 

CH30CH2^^,£^.CH20CH3 

(d) Nj;j 



CH3OCH2. U^,,CH20CH3 

(a\ N N 

CHaOCHz^ ^CH20CH2 
N— CH-N 

(f) o=c I ):=o 

CH3OCH2 ""CHzOCHj 



[0 0 5 71 3^l&^<7):^^(±. JilBOJ; T 'k^lt^lRO-' 
50 -5.?RS<7>7fe«:BBMLTi2«:^^$-<ir, imi\.xmc^^ 



-7- 



13 

[0 0 5 81 ^^■rfi(7):fjm'S:nm-t^i,zLxii. mitM 

[0 0 5 9] vSl'v:^ ha^tlfia#, ± 

;<^;u-tn v;u-:^7-t-r- -/otf ri- 
^i-t y >< ■r-'t'T-b-r — bSO-Vn t'uy^^^ij rj 
y j:.^;i'j:.-T-;uT-t7-- ho J: -5 ^^-'i; 

-)\^jL-y-)vm.. ^m.-y^)^. s^^r?;!/ 30 

CttibcoitSiJil, ^i\.^ixmiX'. yL\t2mX±M.h.% 
[0 0 6 0] *l6?g-e{±, WiSiWLTti^'t^yMU' 

#itt<or;w* 'J147K?§iST-*;&c: i:3i*T'§; *7J»^ —fete 
«±. xb9y^;PT>^-'i/Al; Kn#-> (2-t: 

[0 0 6 1 1 SfSl^ll. Vv.;^ h SO 



11-352702 

(DX^iMtX < , *|*:fi<){CI±t^x.lf, &ft3 0 SnmO X 
eCl x^v-T-^;'-?', ?Sft2 5 4nin<07K^9 >'7'(7))^ 
?£S2 4 8nni(r) KrFJ^^ vt- U--if-7lc, ?SS 2 
2 2nmO KrCI ^y, ^gl9 3nmOA 

rFa^^^v-v'-l^— »f-^, ^ftl 8 5nm<07|C«7>'7'<0 
W.^ 1 7 2 nmO Xe2 ^ ■> - ^ > y^S; t'Ti^'^tf 
"btL^o ?^S3 0 QrmVXr(r>mm^\-^ (deep 

UV ) 7J'^*flJ-e*^o 

co^5r BBtt-r ^ c: i: t: J; 19 . *KI§*^J75^ 

ojpfSL^SLSii, ^m■hmfr■ti>^m.^Rrm^X''^=fk.^fi. 
v»75^ -«Sici±i 10-18 0 "Cflftcojas-e. 0.5- 

1 o»mm=Tt>ii:ho ±m.%^m)-hw.i^^^^xw. 
mm xhi, -AK L-tf-h^h tm-r i,ztiinsmxh 

J; -2, JpSStiaa* 7 n -xg-eotPlB: 1 5|fe;laT J: 

mm^^m. mx.\ii 4 0-1 s ot;co-s|!gfT•^fo•r 

[0 0 6 3] ii^ntmM^±nJLi>iy V'iJ )\^^ 
* ;H§^^]7>«^^ L T^X(± 7 * )Vi^^ir i,umR 

mra-effx.if iv^;^^ -^tciii 10-18 or^s 

m<oi^mx'-^xno r t i v>;o^ i?*:^i&^?fijx(± 9 >>■ 
ii)\^^^mtLxi±!tmifji&^^^m. m^i£i 1 o-i 

±. 4? t L < {± 1 1 0 - 1 5 0 "cssoiajST-^jB-r^ 

iX^^X' 1 4 0-1 8 0 "CeJKT:*-o$feOin*ii ») Sv^iS 



1-352702 



15 

[0 0 6 4] 

[0 0 6 5] (a) y^^y y ^mm 
m - ^ U V*- p - ^ 1/ ;p A T ^i- e K 

-^;Uj:b5 0/5 0/8 0T\ i/ :x r^^ftJ^Ol^ftT 

tL/c. ^-K V X ^ >m#£l:¥*&^^-i7i>^^*t; 8, OOGO y 
Mi- ^ u X ^ 1^ >m»^^-fi 6, oooj^:J.T<7)®mj:t;6^^ s 

4%. •^LT^^V^^^l-^^*^^^!: l,000JaTOffi« 
[0 0 6 6] (b) > V 7 V K*®7fcSiJ 
[0 0 6 7] 




[0 0 6 8] <7)tt5t=^*1-^ 2 , 4, 4-hVy^;U- 
2' , 4' , 7- h U t: Kn^v-^^/s^ii, i, 2- 

[0 0 6 9] (c) ffittSJ 

v) ^ Ko 

m) mo "NB-IOl" ) o 
^Vi^)\^%^m^ \ 2, 2' -TV\i7s (^VB&^) V 

y ^;i/o 

[0 0 7 0] 



76 



10 




C5 : (CH3)2C-N=N-C(CH3)2 

c=o c=o 

O O 
20 CH3 CH3 

[0 0 7 1 ] (d) wm\ 

[0 0 7 2] %mm\-^mf)mM\-A. 

±l£oy.i^^^«y 1 la^K ±fBO:^y >vTv K 

^.®*»J5r4gB. iSiJP%^tT4, 4' - (2-11 Kn 
^v^VvU-r'^) v-2, 6-#vVy-;i/*4gB. 
S^/'}#SJ^ Lr 2 -^T'^^y >=^4 SSBM^Lfwo 

[0 0 7 3] ^^^fy (HMDS) -e^3iL 

ru-^-^ii. got:. 6 0#<7)*i*T% 

L/::^^/^-^l. (») -n^^cOg^Xr y/N"- 
( "NSR-1755g7A" . NA=0.54) Xi^m^±Wk<0 i ^T.v' y 
( "NSR-2005i9C" . NA^.57. <y=0.60) iM^K 

±UT. 11 or. 6 O^cO^f^t^-e^KX hJC^X^Kv^ 
-^-^Sr^fv^ ^jfcv^t?2. 38mfi%7" h ^y^;VT> 

[0 0 7 4] mmk(D^jL^s^^^ ^i^:^mM{mm(o 

jn^'>-7-^>'7' C "UER-20-172" (f^^fi 1 7 2 nm) 31 
{i "UER-20-222" (rSS 2 2 2 nm) ] COHB|t.^>C^* ^ 
-^i". ftK^O^fr-eS^L/Co "UER-20-172" ^fflv^/i^t 



-9- 



(10) 



1-352702 



J7 

LTfFffiL. 1 tiTpt/jo 

[0 0 7 5] *^*SJS : 0. 6 0 //mO^^ >T> 



/5 



[0 0 7 6] mmm : ^sbSKofs^ti-e^si-r ^ ^ 

[0 0 7 7] it^14: *a^S-CIS*L. mil^LfzS 
[0 0 7 8] 



m No. 


*^ 








mm 






























(nm) (#) 


(msec) 


(/um) 


(t) 




C1/0.5gP 




gm. 


172 10 


700 


0.45 


180 


2 


C1/0.5gB 


Dl/O.lgP 




172 10 


700 


0.45 


>180 


3 


C1/0.5SI5 


Di/i.oas 


em. 


172 10 


700 


0.45 


>180 


4 


C1/0.5gP 


DI/I.OgR 




172 100 


700 


0.45 


>180 


5 


Cl/0.5Sfi 


Dl/I.oa^i 


i ^ 


172 10 


450 


0.40 


>180 


6 


C1/0.5SB 


Dl/I.OgP 


g«l 


222 10 


700 


0.45 


>180 






^ t 






700 


0.45 


140 


<^ 2 


C1/0.5SI5 








700 


0.45 


140 


3 


C1/0.5a^ 


Di/i.oa5 


g^ 




700 


0.45 


140 


❖ 4 






gi^ 


172 100 


700 


0.45 


160 



[0 0 7 9] Si (c^i-j:-^ tc. tmmiit. mnoi^ 

m'^(7^ttxmitm(7yMyt^n'ofzm^{zi±. m^m^' 40 
[0 0 8 0] mmmi-i oRxfimms-^ 

^v^>vUt'>) v-2, 6-^vUy-;i/4:4SC. 
St>'^S»J^ br 2-^y^y >S:4 5SP?l>g-L7t:o CIO 



[0 0 8 1] ^^^f v^-»f> (HMDS) X^mL 

^f^<7))II]f::^^U . 2 8^mh^;|>J:-7Xt:>n-bL/::o 
T'U^-i^^ti. 9 or. 6 0#c7)^1i^t:\ ^^l^^Y^^ 
yV-fV-YAz^zX^if^fZo ^9 LTl-vX MUtffM 

( "NSR-1755g7A" . NA?=0.54) ^fflv^. ff^s^^P^fi^ 

>«rS^L/Co 'eof*> ^ y bT'l-- bJit::r. 110 

6 ot^co^fr-e^i^";^ b «r^T 
v\ 2 .38fis:%-r b^^^;ur >-t^^At: K 

[0 0 8 2] aftf^O^ 1 3 0t:O;^ >y Y^V 

-Yxi s ofpmtmxfz^ik. a^^rosstii^^t/;:^ 

[0 0 8 3] 
[ife2l 



-10- 



19 



m«o. mm&K mm mi »m& mm 

5r**5i!^J (msec) (tivd CC) 



mS&mi C2/0.1gP Dl/O.lgS 700 0.45 >180 

' 8 CS/O.m D1/0.1«P 700 0.45 >180 

' 9 C4/0.1SE Dl/O.iaS 700 0.45 >180 

' 10 C5/0.1ffi Dl/O.iaS 700 0.45 >180 



immb tsiV 700 0.45 140 

'6 Uly Dl/O.iaS 700 0.45 140 



[0 0 8 4] *2iC7]^i-iT«C. J:ticCT5(±, 

Ctil-Jt-^T, :*:«?gicj:i9, fmSk^MXiiy 



(11) #M¥l 1-352702 

20 

Xfi 5 V * -'I'l&^SJ*' <7)®?3Z.I± y -J iJ ;ko||^*-'^ 
*i) , ?i8« Hi ^ laft i !t ;4» o y:: ;t to i: ,m n. 

o 

70 [0 0 8 5] 



